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Background: Extra intestinal manifestations due to Non-
typhoidal Salmonella (NTS), especially bacteriuria are rare. The aim
of the study was to determine the incidence, clinical spectrum of
disease, phenotypic and genotypic resistance patterns among the
isolates and clinical outcomes.
Methods & Materials: Salmonella spp isolated from urine spec-
imens at our centre were studied retrospectively between January
2011 and December 2014. All the isolates were identiﬁed bio-
chemically, serotyped according to Kauffman and White antigenic
scheme and conﬁrmed at the National Salmonella & Escherichia
center, Central Research Institute, Kasauli, India.
Antibiotic susceptibility testing was performed according
to CLSI guidelines. Further, molecular characterization was
performed to detect resistant genes dhfr1, Sul 2,bla-OXA,bla-
TEM,Amp,CTX-M-1,qnr (A,B,S),class 1 and class 2for sulphonamide,
beta-lactam,quinolone and integron resistance respectively.
Clinical outcomeswere determined through a reviewofmedical
records.
Results: Over four years 1,86,298 urine specimens were
received. Salmonella sppwas isolated in36specimensamongwhich
NTS was identiﬁed in 23 specimens. Concomitant blood cultures
were positive in 27% of cases. Salmonella group C1(n=9) followed
by Salmonella group C2(n=5) were the most common species iso-
lated. The other groups identiﬁed were Salmonella Typhimurium
(n=4), Salmonella group E(n=3) and Salmonella group D (n=1).
Phenotypic resistance was seen in 50% isolates to nalidixic acid
and 30% to ciproﬂoxacin and 5% to ceftriaxone. 47% of isolates car-
ried resistant genes and the presence of class 1 integrons while 5%
class 2 integrons.
Clinically, the predisposing factors included urologic abnormal-
ities (26%) and immunosuppression due to infections, immunosup-
pressive drugs, diabetes, pregnancy and age related immunosup-
pression (30%). Most patients were women (65%). At presentation,
43% of patients presented with fever and dysuria. Only one pre-
sented with gastroenteritis. None were treated with the drugs
toward which resistant genes were detected.
Conclusion: Immunosuppression, urologic abnormalities and
the female gender remained as the most common predispos-
ing factor. Salmonella group C1 the most common group and
high prevalence of genotypic integron mediated resistance is seen
among NTS isolates causing urinary tract infections
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Burden of rotavirus gastroenteritis and
distribution of rotavirus strains in India: A
systematic review and meta-analysis
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National Institute of Pharmaceutical Education and
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Background: Rotavirus is the leading cause of severe diarrhea
and diarrhea associated morbidity in Indian children. Vaccination
is one of the most effective approaches to reduce the morbidity.
Vaccine composition depends on the prevalence of most com-
mon strains. Therefore, it is important to understand the burden
of rotavirus gastroenteritis (RVGE) and prevalence of different
strains. This systematic review was aimed to estimate the bur-
denof rotavirus gastroenteritis (RVGE) anddistributionof rotavirus
strains in India.
Methods&Materials: A systemic search of published literature
was carried out using PubMed, Elsevier ScienceDirect, Cochrane
library databases and Google scholar (from 1990 to April 2015)
by two independent reviewers. Reference list of the related arti-
cles was also screened to ﬁnd out the relevant studies. Newcastle
Ottawa scale was used to assess the study quality. Publication bias
was assessed by using funnel plot. Cochrane Q-statistics test and
I2 statistics were used to assess the heterogeneity. Random effect
model was used. Comprehensive Meta-Analysis software (Version
2.2, Biostat, Englewood NJ) was used.
Results: A total of 44 studies, covering a total of 33313 hospital-
ized children suffering fromdiarrhea.Maximumnumber of studies
belongs to north followed by studies from south, east andwest part
of country (15, 10, 7 and5 studies, respectively). Seven studieswere
Multi-centric. The number of participants varied from 106 to 6765.
The proportion of gastroenteritis cases due to rotavirus was
23.9% (95% conﬁdence interval [CI], 21.1-26.9). Among G type, G1
was foundmost commonlyprevalent followedbyG2andG9 (27.7%,
25.8% and 13%, respectively). The most common P type were P8, P4
and P6 (31.9%, 24.9%, and 11.1%, respectively). G2P[4] was found
most prevalent in GP combinations, followed by G1P8 and G9P8
(16.5%, 16.1%, and 6.0%, respectively). The most prevalent GP com-
binations were G3P[8] (32.1%), G1P[8] (23.0%), and G2P[4] (7.9%).
Conclusion: Rotavirus gastroenteritis (RVGE) is an important
cause of diarrheal disease in Indian children. G1 and P8 were found
most prevalent strains in G and P type, respectively. Vaccination
programme with broad serotype vaccine may help in decreasing
the RVGE burden in India.
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